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Appendix G2. Prediction of Vegetation on the Delta
Wetlands Reservoir Islands

Th~ Delta Wetlands (DW) reservoir islands will be used for potential year-round diversion and storage of water for sale
and/or release during periods of demand. DW may also use reservoir islands for water transfer or banking. Under the DW
project alternatives, changes in vegetation types on the DW reservoir islands would result from the water storage and wetland
management pattern, land disturbance attributable to levee improvements, and siphon and pump station siting. Under
Alternatives 1 and 2, all vegetation impacts associated with operation of the DW reservoir islands would be offset with
implementation of the habitat management plan (HMP) (see Appendix G3, "Habitat Management Plan for the Delta
Wetlands Habitat Islands’).

METHODS USED TO PREDICT management plan for a previous DW proposed
VEGETATION CHANGES project; and

¯ information presented .in Chapters 2, "Delta
Alternatives 1, 2, and 3 Wetlands Project Alternatives", and 3D, ~Flood

Control".

Prediction of future vegetation conditions on the DW The 70-year hydrologic record for the Delta provides
reservoir islands is diifieult because periods of inundation the best estimate of likely future Delta hydrologic condi-
and drawdown are not predictable between years, and the tions; the DeltaSOS simulations of end-of-month water
hydrologic pattern of project operations will not replicate storage volumes are therefore based on estimates of water
any hychTologie pattern that oeenrs naturally in the Delta that would be available for DW diversion and discharge
regior~ Therefore, vegetation changes cannot be predie- under hydrologic conditions replicating those of the 70-
ted through comparison with the vegetation of an existing year period of record for the Delta. Future conditions
Delta habitat because no existing habitat is associated may not correspond with past conditions, however, and
with a hydrologic pattern similar to that of any of the DW the availability of water for future storage therefore may
project alternatives, not follow the estimated fi’equeneies. Prediction of future

conditions on any island is further complicated because
¯ The following types of information were used to DW may fill reservoir islands concurrently, sequentially,

predict.new vegetation conditions to be created under the or in a sequence that changes each year to maximize the
DW project alternatives: foraging quality for waterfowl during periods when the

islands could be managed as shallow-water wetlands (see
¯ estimates of end-of-month storage volumes gen- q-Iabitat Condition Class Definitions" below). DW may

crated by the DeltaSOS model (see Appendix also use the reservoir islands for water banking or to di-
G4, "Simulated End-of-Month Water Storage vert, store, and discharge water being transferred through
on Reservoir Islands for the Delta Wetlands the Delta by other entities.
Project Alternatives’);

¯ postproject elevation-area and elevation-storage Reservoir Operation Assumptions
relationships on reservoir islands (Jones &
Stokes Assooiates [JSA] 1991); For purposes of predicting vegetation conditions, the

following assumptions were used for each project alter-
¯ observations of vegetation response in a demon- native:

stration wetland operated by DW on Holland
Tract that followed the hydrologic pattern and ¯ As water becomes available, it would be di-

verted simultaneously and at an equal rate onto
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each island (this assumes the greatest adverse achieved en all islands when 256 TAF of water has been
impact on reservoir island vegetation), diverted onto the islands.

¯ DW will not bank or store water transferred Partial Storage. Partial storage under Alterna-
through the Delta by other entities. (Because fives 1 and2 isdefined as storage of 8-63 TAF on Bacon
th~ frequency and magnitude of these operations Island and 8-59 TAF on Webb Tract. Under Alterna-
are unknown, the impacts of these actions can- five 3, partial storage is defined for Bacon Island and
not be estimated in this document.) Webb Tract as described for Alternatives 1 and 2 and for

Bouldin Island and Holland Tract as storage of 8-51 TAF
¯ The growing season for vegetafion is f~om April andS-27 TAF, respectively.

through October. ,
Shallow Storage. Shallow storage under Alterna-

¯ A period of 60 consecutive days without inun- fives 1 and2 isdefmed as storageof 1-7 TAF onBacon
dation during the growing season is required for Island and Webb Tract. Under Alternative 3, shallow
watergrass and other waterfowl food plants to stvrag~ is degreed as stwage of 1-7 TAF on Bacon Island,
mature. Webb Tract, Bouldin Island, and Holland Tract.

¯ Five habitat condition classes may exist on the Nomtorage. Nonstorage is defined as the condition
reservoir islands: full storage, partial storage, when no water is stored or used to flood shallow-water
shallow storage, nonstorage, and shallow-water wetlands.
wetland.

Shallow-Water Wetland. Shallow-water wetland
¯ Water diverted under riparian or appropriative conditions would occur when approximately 1-7 TAF of

water rights would be used to create shallow- water is diverted onto reservoir islands to flood vegeta-
water wetlands during years when at least 60 tion to attract waterfowl and other wildlife associated
consecutive days of nonstorage have preceded with wetlands. Inner levee systems would be constructed
any day fi’om September 15 to November 30. on the island bottoms to circulate water through wetland
(At DW’s discretion, however, shallow-water management cells. The inner levee system and associated
wetlands may not be created in all suitable years water control structures would be designed to allow at
or may be created following periods of less than least 65% of each reservoir island to be flooded to create
or more than 60 days of nonstorage during the shallow-water wetlands. At least 50% of the flooded area
growing season.) would be managed to provide an average water depth of

12 inches. Shallow-water wetlands would be flooded
¯ Water would be available to DW every year to only in years when there has been no storage for 60 or

flood shallow-water wetlands, more consecutive days immediately before any day
between September 15 and November 30. IfDW does
not flood to create shallow-water wetlands during suitable

Delrmitions of Habitat Condition Classes periods, reservoir islands would remain ifi a nonstorage
condition.

Definitions of habitat condition classes are appli-
cable only to the analysis of project impacts on vegetation
and wildlife resources on reservoir islands. No-Project Alternative

Full Storage. Full storage under Alternatives 1 and
2 is defined as water storage that exceeds 64 thousand Predictions of island conditions under the No-Project
acre-feet (TAF) on Bacon Island and 60 TAF on Webb Alternative are based on the report of a feasibility study
Tract. At a storage volume of 128 TAF or greater, the prepared for DWby The McCarty Company, Diversified
islands would be completely inundated, except the rip- Agricultural Services (McCar~ pets. comm.). This
rapped portions of the levee slopes, report outlines island-by-island recommendations for

intensifying the production and yield of various crops.
Full storage under Alternative 3 (four reservoir Crop diversification and a greater emphasis on perennial

islands) is defined for Bacon Island and Webb Tract as crops are general recommendations for all islands.
described for Alternatives 1 and 2 and for Bouldin Island
and Holland Tract as water storage that exceeds 52 TAF
and 28 TAF, respectively. Full storage would be
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VEGETATION CONDITIONS UNDER wildlife; however, partial-storage periods that follow
ALTERNATIVE 1 drawdown from full storage would provide little or no

forage for wildlife because island bottoms would be
unvegetated. Flooding of wetland vegetation for partial

Tables G2-1 and G2-2 present the frequency with storage would provide wetland forage values in shallow
which full-ston~, partial-storage, shallow-storage, non- portions of reservoirs.
storage, and shallow=water wetland conditions could be
expected to occur during each month on Bacon Island and Vegetation conditions in exposed portions of island
Webb Tract, respectively. The frequency and magnitude bottoms would be the same as described below for/
of the use of reservoir islands for water transfers or bank- shallow-water wetland periods if partial storage occurs
ing cannot be predicted. However, ff reservoir islands during the growing season.
are used for these purposes, the frequency of storage
periods could be expected to increase and the frequency
of nonstorage and shallow-water wetland periods could Shallow-Water Storage
be expected to decrease.

Shallow-water storage occurs when stored water
Full Storage volumes are equal to water volumes used to create

shallow-water wetlands. Vegetation conditions under
shallow-water storage would be similar to those de-

Conditions on the reservoir islands during full-stor- scribed for partial storage except that the areas of ex-
age periods would range from riprapped levee slopes at posed island bottoms would be greater. Shallow storage
elevations higher than the reservoir surfaces to water that occurs following periods of nonstorage during the
depths in excess of 25 feet. Exposed portions of rip- growing season would create vegetation conditions
rapped levee slopes would remain largely unvegetated, similar to those that would be created during shallow-
Little or no aquatic vegetation would be expected to grow water wetland periods. Habitat quality for wildlife,
in the reservoirs because of constant water circulation however, is expected to be lower because water depths
and changing pool elevations associated with diversions would be uncontrolled (i.e., inner levee systems to cir-
and releases. Algae may become established on riprap culate water would not be constructed) and the islands
along reservoir edges and in reservoirs during full~stor- would not be seeded.
age events that occur from late spring through Septem-
ber.

Nonstorage

Partial Storage
Island bottoms during periods of nonstorage that

immediately follow full-storage periods from November
Reservoir island habitat Conditions will vary more through March would consist of bare ground with little or

under partial-storage conditions than under other storage no vegetation growth. During periods of nonstorage from
conditions because of the greater range of areas of April through October, plants would be expected to
exposed island bottoms (i.e., terrestrial habitats), reser- germinate within the first 30 days of nonstorage, although
voir sizes, and water depths that can occur during partial- bare ground would be the predominant condition. Vege-
storage periods. Partial-storage reservoir conditions ration would grow rapidly, particularly during late spring
would range from saturated soils adjacent to reservoir and summer, following germination. Vegetation types
shorel~es to reservoir water depths in excess of 10 feet. and density would be similar to those described below for
At elevations higher than the reservoir surfaces, condi- shallow-water wetlands.
tions would include exposed island bottoms and levee
slopes (with or without riprap, depending on the type of A~ a result of seepage, permanent open-water habitat
levee design selected). Algae would be expected to would bc created in reservoir island borrow areas and in
become established under partial-storage conditions, as the drainage circulation network with implementation of
described for full storage. Alternative 1. Water depths would range from 2 feet to

4 feet, but these areas probably would not support emer-
Shallow portions of reservoirs under partial-storage gent vegetation because of previous storage events.

conditions (i.e., water depths typically of 3 feet or less)
provide water depths used by waterfowl and other aquatic
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Shallow-Water Wetlands Bermuda grass, and common reed; and woody species,
such as sandbar willow and buttonbush.

Shallow-water wetlands could be created following Generally, the 16-foot-wide levee roads would not
extended periods (i.e., at least 60 consecutive days) ofsupport vegetation, except for Bermuda grass, suaeda,
nonstorage during the growing season and would bestar-thistle, and peppergrass growing in the center line.
managed until the first storage period, or through April ffLittle vegetation would su~ive the periodic disturbance
no storage occurs. Shallow-water wetland conditionsand grading for road maintenance and levee crown repair,
could be expected to occur from September throughbut the general profile of the crest zone would not
April in approximately 9% of operating years (Tableschange.
G2-1 and G2-2). Wetlands on Bacon Island and Webb
Tract would be ilooded with up to 7 TAF of water
between September and November (flooding dates would Interior Levee Slopes
vary with vegetation maturity) to create shallow-water
wetlands. DW would ccv~ruct an inner levee system that
would maintain a mean water depth of 1 foot and allow DW proposes to increase levee height and reinforce
water to circulate through wetland cells, inner levee slopes using one of two methods (see Chapter

3D, "Flood Control"). Both methods would overbuild
Grasses, forbs, and emergents are expected to be thelevees to allow for long-term settlement. The fLrSt me-

dominant plant species. The rate at which herbaceousthod consists of constructing a 40-foot-wide 3:1 rip-
vegetation would become reestablished on islands follow-rapped slope above a 10:1 earthen toe bonn. The second
ing complete or partial drawdowns of storage pools dur- method consists of constructing a 5:1 riprapped slope
ing the growing season is unknown. The density ofalong the entire inner levee slope. Depending on the
vegetation would be sparse because seed sources formethod used, between 133 acres and 380 acres would be
future plant crops are expected to be depleted duringriprapped, and levee slopes would occupy between
storage periods as a result of diminished seed viability380 acres (3.5%) and 446 acres (4.1%) on the islands.
with extended periods of inundation, export of seeds from
islands during releases, and reduced seed crops produced Little or no vegetation would be expected to become
on the islands. The primary sources of seeds and otherestablished along riprapped portions of the levees that
propagules available to naturally revegetate the islandswould be inundated during storage periods. The upper 4
would be wind-borne plant material and material cap-feet of the inner levee would never be inundated; there-
tured from the Delta during diversions rather thanfore, vegetation similar to that described for the exterior
material produced on the islands, levee slopes may eventually become established. Vegeta-

tion similar to that described for shallow-water wetlands
At DW’s discretior~, reservoir islands may be se~ed would be expected to become established on the 10:1 toe

during nonstorage periods with watergrass, smartweed,berm during nonstorage periods.
and otl~r important waterfowl forage plant species. If the
reservoir islands are seeded, vegetation in wetlands and
exposed areas would be much denser than it would be Long-Term Soil Productivity
without seeding. Evenk~aHy, however, open,water condi-
tions would be created as plants fall over as a result of
wave action and waterfowl foraging. Environmental factors affecting soil conditions

would be different under project operation than under the
present agricultural management regime. Three potential

Exterior Perimeter Levee Slopes differences would be the pronounced cycle of deep water
and Levee Roads storage, the possible yearly accumulation of free silt

during the storage period, and the annual accumulation of
vegetation biomass in the absence of agricultural harvest.

Exterior levee slopes and roads would occupy appro- In general, implementing the project could slow the rate
ximately 152 acres. Recently maintained exterior rip-of land subsidence and reduce the loss of soil productivity
rapped slope banks generally would remain unvegetated,caused by oxidation and wind erosion on Delta islands
Vegetation on undisturbed riprapped slopes would (see Chapters 3D, "Flood Control", and 3I, "Land Use
include annual herbaceous species, such as wild oats,and Agriculture").
ripgut brome, rabbitsfoot grass, milk thistle, and wild
radish; perennial species, such as reed canary grass,
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During water storage periods, island bottom soils VEGETATION CONDITIONS UNDER
inundated at depths greater than those subject to wind ALTERNATIVE 2
mixing of~e water column, perhaps over 10 feet, may be
subject to periods of anaerobic conditions. Becaus~
topography of the island bottoms varies, predicting the Tables G2-3 and G2-4 present the fi’equency with
frequency of water storage depths is difficult; however, which full-storage, partial-storage, shallow-storage, non-
this condition can be assumed to occur most oP~n in storage, and shallow-water wetland conditions could be
borrow pits and other low areas during water storage expected to cecur during each month on Bacon Island and
operations. Portions of island bottoms inundated at Webb Tract, r~spcotively. Conditions on the reservoir
depths of l~ss than about 10 feet are not expected to be islands during these periods would be the same as those
depleted of oxygen because wind would mi~ oxygenated described for Alternative 1, except that because dis-
water into the water column. Adequate oxygen also charges would not be limited by percent-of-inflow 12~lta
would be available to support organic decomposition export limits specified in the 1995 Water Quality Control
following drawdowns between April and December. Planforthe San Francisco Bay/Sacramento-San Joaquin
Monitoring of the simulated reservoir conditions at the Delta F_~uary (WQCP) (see Chapter 2, "Delta Wetlands
Holland Tract demonstration wetland (Chapter 3G, Project Alternatives’), the frequency with which each
"Vegetation and Wetlands’) in April=July 1990 indicated condition occurs differs from the frequency under Alter-
well-oxygenated conditions and normal pH levels at a native 1, primarily ~om January through August. During
pool depth of 4 feet. Adverse effects of deep water this period, full storage occurs less frequently and par-
storage on soil productivity and plant growth during the tial-, shallow-, and nonstorage conditions occur more
drawdown season are not expected, frequently. Except in October, the frequency with which

shallow-water wetlands could be created is the same as
Under present conditions, agricultural cultivation of under Alternative I.

Delta islands canses oxidation and deflation of their peat
soils (California Department of Water Resources [D WR]
1988, 1989) (see Chapter 3D, "Flood Control’). The VEGETATION CONDITIONS UNDER
absence of such cultivation throughout the year would ALTERNATIVE 3
remove this cause of diminishing soil productivity and
land subsidence under existing conditions.

¯ Under this alternative, all four islands would be used
Chapter 3C, "Water Quality", discusses concentra- f~water storage. The portion of Bouldin Island north of

tions of suspended sediments in water stored on the State Route 12,however, would bemanaged as awildlife
project islands in winter. As a worst-case scenario, net habitat area (North Bouldin Habitat Area [HBHA]) and
annual accumulation of surface siltation on the reservoir would not be used for water storage.
bottoms is estimated to be approximately 3.3 tons per
acre, or less than 0.02 inch in thickness per year. The Tables G2-5 through G2-8 present the frequency
limited amount of predicted siltation over the predomi- with which full-storage, partial-storage, shallow-storage,
nantly peat soils is not likely to limit germination of seeds nonstorage, and shallow-water wetland conditions could
during nonstorage periods. Any annual accumulation of be expected to occur during each month on the reservoir
silt would tend to be incorporated into the soil profile by islands. A total of 875 acres of habitat types would be
seasonal growth of vegetation, decomposition of subse- created in the N’BHA as follows:
quent plant biomass on top of the sediment, soil mixing
by inv~brates and wind erosion, and movement bf soils [] corn = 170 acres,
for inner levee system maintenances. ¯ perennial pond = 50 acres,

¯ riparian woodland = 200 acres,
Chapter 3C, .~Water Quality", also discusses dis- [] seasonal wetland = 313 acres,

solved minerals, nutrient and organic constituents, and ¯ ditch = 17 acres,
contaminants (i.e., pesticides, herbicides, and trace ¯ annual grassland = 29 acres, and
metals) in water sto~xt on the DW project islands. Based [] fallow levee slope = 96 acres.
on a comparison of likely soil processes under water
storage conditions and agricultural practices, it is pro- Conditions on islands during full-storage, partial-
dieted that implementation of Alternative 1 would not storage, shallow-storage, nonstorage, and shallow-water
substantially change soil fertility and productivity poten- wetland periods would be the same as those described for
tial on the DW project islands from current agricultural Alternative 1.
conditions.
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Cumulative Conditions for ¯ Areas of disturbed soils (D2) not pres~tly used
Alternatives 1, 2, and 3 for agriculture, such as the pulp byproduct

operation on Holland Tract, would be converted
to coop or grazing use.

In future years, the permitted pumping rate of the
State Water Project (SWP) Banks Pumping Plant could In general, agricultural land use would increase an
be increased to equal the full physical export pumpingestimated 20% (by about 3,000 acres) at the expense of
capacity. Tables G2-1 through G2-8 present the fie-other existing land uses and vegetation types (Table G2-
quencies with which each storage condition class would10). Riparian woodland would decrease by 50%, and
be expected for these cumulative conditions under Alter-freshwater marsh would decrease by more than 80°6.
natives 1, 2, and 3.

Vegetation conditions for each storage conditionBacon Island
would be as described for Alternatives 1, 2, and 3. The
frequency of nonstorage and shallow-water wetland Underthe No-Project Alternative, changes in main-
periods under cumulative conditions, however, wouldten¯nee or cropping patterns would be small relative to
increase substantially and the frequency of full-storagethe existing diverse and well-managed agricultural pro-
periods would decline from conditions that would occur grams. Cereal crops and orchards and vineyards would
under Alternatives 1, 2, and 3. expand somewhat at the expense of herbaceous upland

and fallow acreage.

NO-PROJECT ALTERNATIVE
Webb Tract

Tables G2-9 and G2-10 co~apare existing vegetation In December 1987, agriculture on Webb Tract was
and agriculture-type acreage to estimated acreages undermarginal because it never rec.o, vered from the 1980 levee
the No-Project Alternative. The predicted changes infailure and flood. Redevelopment of the infi’asmmture
land use are based on the following assumptions: would require weed eradication, ditch clearing, and

removal of riparian and wetland habitat from ditches and
¯ Riparian (types R1 and P,2) and freshwater low-lying fields. Riparian forest and freshwater marsh

marsh 0VI1) habitat would be reduced by eul- would be removed, except for portions around the blow-
tivation and ditch clearing, except in the wet- out ponds, and replaced with grain and corn crops. Open
land complexes surrounding the blowout ponds water acreage would probably be reduced somewhat be-
on Holland and Webb Tracts and in several cause of improved drainage and reclamation for agricul-
low-elevation tailwater wetlands for which cul- ture.
fivation would be impractical.

On Webb Tract, areas under agricultural land use
¯ Most land currently identified as fallow agri- would increase by approximately 50% (1,567 acres) at

¯ culture (AS) or supporting exotic marsh weeds the expense of fallow land, herbaceous upland, exotic
(M3), typically in abandoned fields, would be marsh, and riparian and freshwater marsh habitat. Ripar-
reconverted to annual or perennial crops, jan and freshwater marsh vegetation would experience a

25% reduction, a loss of about 200 acres.
¯ Acoeage of ditches and sloughs (O1) would

remain as is, whereas a small decrease is
expected in permanent open water (02) be- Bouldin Island
cause of water table lowering associated with
improved field drainage. An increase in ditch maintenance and weed eradi-

cation would result in a 31-acre decrease in marsh and
¯ Most oftheherbaceous upland habitat (H1 and riparian habitat. Some corn, wheat, or sunflower fields

H2), excluding the interior faces of levee would be replaced by perennial plantings, including
slopes, would be converted to crops and asparagus and vineyards. Otherwise, the dominantagri-
orchards or vineyards that require well-drained culture types would remain as winter wheat and summer
soils, corn, with sunflower and safflower as rotation crops for

soil management purposes.
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Holland Tract Division of Water Rights, and the U.S. Army Corps
of Enginee~ Sacramento District. Sacramento, CA.

In December 1987, Holland Tract was in a sub-
standard agricultural condition. The island infi’astrncture
was deteriorated and required a major redevelopment Personal Communications
effort, including extensive clearing of riparian and marsh
vegetation in canals, ditches, and low fields near the
blowout ponds. McCarty, Patrick. President. The McCarty Company,

Stockton, CA. July 12, 1988 - letter.
Under the No-Project Alternative, fallow sandy soils

on the interior hills would be converted to grazing pas-
tare, with pasture improvements, including disking, seed-
ing, and water development. Other sandy loam sites
would be converted to row and vegetable crops, further
reducing herbaceous upland and exotic marsh vegetation
while increasing grain crops and perennial crops. On
high ground in the north-central part of Holland Tract,
wheat, corn, and fallow land would be converted to
orchards and vineyards. Existing lowland cornfields and
wheat fields would be improved, causing a major reduc-
tion in poorly drained weedy areas.

Riparian and marsh habitat could be reduced by
about 100 acresalong drainage ditches and at levee
seeps; riparian and marsh vegetation around the blowout
pond would be retained. This would represent an overall
33% decrease in wetland habitat on Holland Tract.
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Table G2-1. Frequency of Habitat Condition Classes on Bacon Island under Alternative
and Cumulative Conditions for Alternative 1 (Percentage of Years)

Alternative I Cumulative Alternative 1

Shallow- Shallow-
Full Partial Shallow Water Full Partial Shallow Water

Month Stot-age Storage Storage Nonstot-age Wetland Storage Storage Stooge Nomtorage Wetland

May 65.7 13.0 0.0 21.4 0.0 58.6 4.3 0.0 32.9 0.0
June 61.4 15.9 1.4 21.4 0.0 52.9 14.3 0.0 32.9 0.0
July 34.3 21.4 10.0 34.3 0.0 1.4 1.4 0.0 97.1 0.0

August 10.0 5.7 4.3 80.0 0.0 1.4 0.0 0.0 98.6 0.0

September 11.4 1.4 1.4 57.1 28.6 4.3 1.4 2.9 0.0 91.4
October 28.6 2.9 0.0 20.0 48.6 14.3 5.7 0.0 1.4 78.6
November 45.7 1.4 1.4 1,4 50.0 30,0 5.7 0.0 2.9 61.4

December 51.4 7.1 2.9 2.9 35.7 40.0 5.7 0.0 7.1 47.1
January 67.1 5.7 ’ 1.4 4.3 21.4 57.1 5.7 0.0 2.9 34.3

February 74.3 5.7 4.3 1.4 14.3 64.3 8.6 2.9 1.4 22.9

March 75.7 7.1 4.3 4.3 8.6 67. ! 8.6 2.9 1.4 20.0
April 74.3 2,9 5.7 8.6 8.6 65.7 4.3 7.1 2.9 20.0

Notes: Percentages may not total to 100.0 because of rounding.                                                                                                                                  ~’-

Frequencies were estimated based on lhe 70-yeer hydrologic recot~d for the Delta. The frequency with which each flood condition class would occur in futur~ yeara, however, is unt~edictable. Frequencies do no~ includz
periods ~hen reservoir islands may be nsed for v,~et l~sfers ot ha~in& if reservoir islands are used to transfer or bank water, the frequency of storage periods could be expected to inorease and tbe frequency ofnonsto~’age
and shallow-water wetland periods could be expected to decrease.
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Table G2-2. Frequenvy of Habitat Condition Classes on Webb Tract under Alternative
and Cumulative Condition~ for Alternative 1 (Percentage of Years)

Alternative I Cumulative Alternative I

Shallow- Shallow-
Full Partial Shallow Water Full Partial Shallow Water

Month Storage Storage Storage Nonstorage Wetland Storage Storage Storage Nonstorage Wetland

May 67.1 11.6 0.0 21.4 0.0 58.6 8.6 0.0 32.9 0.0
June 62.9 14.5 1.4 21.4 0.0 55.7 ! 1.4 0.0 32.9 0.0
July 37.1 18.6 10.0 34.3 0.0 1.4 1.4 0.0 97.1 0.0
August 10.0 7.1 7.1 75.7 0.0 1.4 0.0 0.0 98.6 0.0
Seplember 11.4 1.4 1.4 57.1 28.6 4.3 1.4 2.9 0.0 91.4
October 28.6 2.9 0.0 20.0 48.6 14.3 5.7 0.0 1.4 78.6
November 45.7 1.4 1.4 1.4 50.0 31.4 4.3 0.0 2.9 61.4
December 51.4 7.1 2.9 2.9 35.7 40.0 5.7 0.0 7.1 47.1
January 68.6 4.3 1.4 4.3 21.4 57.1 5.7 0.0 2.9 34.3
February 75.7 4.3 4.3 1.4 14.3 64.3 8.6 2.9 1.4 22.9
March 75.7 7.1 4.3 4.3 8.6 67.1 8.6 2.9 1.4 20.0
April 74.3 5.7 5.7 8.6 8.6 65.7 4.3 5.7 4.3 20.0

Notes: Percentages may not total to 100.0 because of rounding.

Frequencies were estimated based o~ the 70.year hydrologic record for the Delta. The frequency with which each flood condition class would occur in future year~, however, ~ tmlm~ctable. Frequencies do not inclmle
periods when reservoir islands may be used fer w~er lransfe~ or banking. If reservoir islands are used to transfer or bank water, the fi’equency of~torage periods could be expected to in,ease and lbe frequency of nomtetage
and shallow-water wetland periods could be expected to decrease.
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Table G2-3. Frequen.cy of Habitat Condition Classes on Bacon Island under Alternative 2                                                                ~
and Cumulative Conditions for Alternative 2 (Percentage of Years)                                                                        ~

Alternative 2 Cumulative Alternative 2

Shallow- Sl~llow.
Full Partial Shallow Water Full Partial Shallow Water

Month Storage Storage Storage Nonstorage Wetland Storage Storage Storage Nonst~’age Wetland

May 50.0 10.0 2.9 37.1 0.0 41.4 11.4 0.0 51.4 0.0
June 27.1 10.0 1.4 61.4 0.0 14.3 7.1 0.0 78.6 0.0
July 12.9 10.0 37.1 40.0 0.0 1.4 1.4 0.0 97.1 0.0August 4.3 1.4 10.0 84.3 0.0 1.4 0.0 0.0 98.6 0.0September 11.4 1.4 1.4 57.1 28.6 4.3 1.4 2.9 0.0 91.4
October 28.6 2.9 0.0 14.2 54.3 14.3 5.7 0.0 1.4 78.6
November 45.7 1.4 1.4 1.4 50.0 24.3 10.0 1.4 2.9 61.4
December 51.4 7. I 2.9 2.9 35.7 35.7 4.3 0.0 14.3 45.7
January 67.1 7. I 1.4 2.9 21.4 51.4 5.7 1.4 7. I 34.3
Feb~ary 62.9 7.1 8.6 7.1 14.3 35.7 8.6 8.6 10.0 22.9March 55.7 4.3 5.7 25.7 8.6 41.4 8.6 0.0 30.0 20.0April 55.7 5.7 2.9 27.1 8.6 41.4 22.9 2.9 27.1 20.0

Hotes: Percentages may not total to 100.0 because ofrounding.

Frequencies were estimated based on the 70-year hydrologic record for the Delta. The frequency with which each flood condition class would vomr in future years, however, is un~le. Frequencies do no~ include
pe~ieds when rese~ok islands n~y be used fer water Iransfe~ o~ banking, ffreservoir islands are used to transfer or bank water, the frequency of storage peviodg could be expected to inc~e~e and the l~equency ofnonsto~ge
and shallow-water wetland periods could be expected to decrease.



Table G2-4. Frequenoy of Habitat Condition Classes on Webb Tract under Alternative 2                                                                 ~
and Cumulative Conditions for Alternative 2 (Percentage of Years)                                                                         ~

Alternative 2 Cumulative Alternative 2

Shallow- Shallow.
Full Partial Shallow Water Full Partial Shallow Water

Month Storage Storage Storage Non.storage Wetland Storage Sto~age Storage Nonstorage Wetland

May 50.0 10.0 2.9 37.1 0.0 41.4 7.1 0.0 51.4 0.0
June 27.1 10.0 1.4 61.4 0.0 18.6 2.9 0.0 78.6 0.0
July 12.9 10.0 37.1 40.0 0.0 1.4 1.4 0.0 97.1 0.0
August 4.3 1.4 10.0 84.3 0.0 1.4 0.0 0.0 98.6 0.0
September 11.4 1.4 1.4 57.1 28.6 4.3 1.4 2.9 0.0 91.4
October 28.6 2.9 0.0 14.2 54.3 14.3 5.7 0.0 1.4 78.6
November 45.7 1.4 1.4 1.4 50.0 ¯ 25.7 8.6 1.4 2.9 61.4
December 51.4 7.1 2.9 2.9 35.7 35.7 4.3 0.0 14.3 45.7
January 68.6 5.7 2.9 2.9 21.4 51.4 5.7 1.4 7.1 34.3
February 62.9 7.1 8.6 7.1 14.3 50.0 8.6 8.6 10.0 22.9
March 55.7 4.3 5.7 25.7 8.6 42.9 7.1 0.0 30.0 20.0
April 55.7 5.7 2.9 27.1 8.6 42.9 7.1 2.9 27.1 20.0

Notes: Percentages may not total to 100.0 because ofronnding.

Frequencies were estimated based on the 70-year hydrologic record for the Delta. The ~requency with which each flood condition class would occur in future years, however, is unpredictable. Frequencies do not include
periods when reservoir islands may be used for water transfers or bankinp~ If reservoir islands are used to transfer or bank water, the fi’cqueney of storage periods �ould be expected to increase and the frequency ofnonstorage
and shallow-water wetland periods could be expected to decrease.
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Table G2-5. Frequency of Habitat Condition Classes on Bacon Island under Alternative 3                                                                 ~’
and Cumulative Conditions for Alternative 3 (Percentage of Years)

Alternative 3 Cumulative Alternative 3

Shallow- Shallow-
Full Partial Shallow Water Full Paflial Shallow Water

Month Stumge Storage Storage Nonstorage Wetland Storage Storage Storage Nonstorage Wetland

May 51.4 12.9 2.9 32.9 0.0 . 37.1 13.0 0.0 50.0 0.0
June 27.1 24.3 0.0 48.6 0.0 17.1 8.7 7.1 67.1 0.0
July 11.4 30.0 28.6 30.0 0.0 2.9 5.7 4.3 87.1 0.0
August 2.9 11.4 8.6 77.1 0.0 1.4 0.0 0.0 98.6 0.0
Septembex 7. I 7.1 2.9 52.9 30.0 1.4 4.3 2.9 7.1 84.3
October 20.0 11.4 0.0 17.1 51.4 5.7 14.3 0.0 ! .4 78.6
November 37.1 10.0 1.4 1.4 50.0 18.6 15.7 1.4 2.9 61.4
December 50.0 8.6 4.3 1.4 35.7 31.4 10.0 0.0 12.9 45.7
January 61.4 14.3 1.4 1.4 21.4 51.4 5.7 2.9 7.1 32.9
February 62.9 15.7 1.4 5.7 14.3 47.1 17.1 1.4 11.4 22.9
March 54.3 11.4 4.3 21.4 8.6 40.0 11.4 1.4 27.1 20.0
April 54.3 11.4 1.4 24.3 8.6 41.4 8.6 2.9 27.1 20.0

Notes: Percentages may not total to 100.0 because of rounding.

Frequencies were estimated based on the 70-year hydrologic rec~d for the Delta. The frequency with which each flood conditio~t class would occur in future years, however-, is unpredic~_.ble. Frequencies do not include
perieds when reu~voh" islands may be used for water Iransfers er benkin~ ff~ervoir islands are used to transfer ox bank water, the frequency of sto~age periods could be expeeted to increa.~e and the frequency of nom~orage
and shallow-water wetland periods could be expected to decrease.



Table G2-6. Frequency of Habltat Coudition Classes on Webb Tract under Alternative 3                                                                ~
and Cumulative Conditions for Alternative 3 (Percentage of Years)                                                                        ~

Alternative 3 Cumulative Alternative 3

Shallow- Shallow-
Full Partial Shallow Water Full Partial Shallow Water

Month Slorage Storage Storage Non~orage Wetland Storage Storage Sto~age Nonstorage Wetland

May 51.4 12.9 2.9 32.9 0.0 38.6 1 !.6 0.0 50.0 0.0
June 27.1 24.3 0.0 48.6 0.0 17.1 8.7 7.1 67.1 0.0
July 11.4 30.0 28.6 30.0 0.0 2.9 5.7 4.3 87.1 0.0
August 2.9 11.4 8.6 77.1 0.0 1.4 0.0 0.0 98.6 0.0
September 7.1 7.1 2.9 52.9 30.0 1.4 4.3 2.9 7.1 84.3
October 20.0 11.4 0.0 17.1 51.4 5.7 14.3 0.0 1.4 78.6
November 38.6 8.6 1.4 1.4 50.0 18.6 15.7 1.4 2.9 61.4
December 51.4 7.1 4.3 1.4 35.7 32.9 8.6 0.0 12.9 45.7
January 61.4 14.3 1.4 1.4 21.4 52.9 4.3 2.9 7.1 32.9
February 62.9 15.7 - 1.4 5.7 ! 4.3 47.1 17.1 1.4 11.4 22.9
March 54.3 1 ! .4           4.3 21.4 8.6 41.4 10.0 1.4 27.1 20.0
April 54.3 11.4 1.4 24.3 8.6 42.9 7.1 2.9 27.1 20.0

Notes: Percentages may not total to 100.0 because of rounding.

Frequencies were estimated based on the 70-year hydrologic record for the Delta. The fi-equency with which each flo~d comlitio~ class would occur in future years, however, is un~ctable. Frequencies do no4 include
periods when reservoir islands may be used for wa~er ~ansfers or banking, ffreservoir islands are used to transfer or bank water, the frequency of storage periods ~ould be expected to increase and the frequency ofneestorage
and shallow-water wetland periods could be expected to decrease.



Table G2-7. Frequently of Habitat Condition Classes on Bouldin Island under Alternative 3
and Cumulative Conditions for Alternative 3 (Percentage of Years)

Alternative 3 Cumulative Alternative 3

Shallow- Shallow-
Full Partial Shallow Water Full Partial Shallow Water

Monlh Storage Storage Sto~age Nor~orage Wetland Storage Storage b"~tage Nonstotage Wetland

May 54.3 10.1 2.9 32.9 0.0 40.0 10.0 0.0 50.0 0.0
June 31.4 20.3 0.0 48.6 0.0 18.6 7.1 7.1 67.1 0.0
July 18.6 37.1 28.6 30.0 0.0 2.9 5.7 4.3 87.1 0.0
August 2.9 11.4 8.6 77.1 0.0 1.4 0.0 0.0 98.6 0.0
September 8.6 5.7 2.9 52.9 30.0 2.9 2.9 2.9 7.1 84.3
October 20.0 11.4 0.0 17.1 51.4 7.1 12.9 0.0 1.4 78.6
November 40.0 7.1 1.4 1.4 50.0 18.6 15.7 1.4 2.9 61.4
December 52.9 5.7 4.3 1.4 35.7 32.9 8.6 0.0 12.9 45.7
January 62.9 12.9 1.4 1.4 21.4 55.7 1.4 2.9 7.1 32.9
February 62.9 15.7 1.4 5.7 14.3 50.0 14.3 1.4 11.4 22.9
March 57.1 8.6 4.3 21.4 8.6 42.9 8.6 1.4 27.1 20.0
April 55.7 10.0 1.4 24.3 8.6 44.3 5.7 2.9 27.1 20.0

Notes: Percentages may not total to 100.0 because of rounding.

Frequencies were estimated based on lhe 70.year hydrologic record for the Delta. The ~equency with which each flood condition class would occur in future years, however, is unpredictable. Freque~e~ do not include
periods when reservoir islands may be used for waler W~msfe~s or bankin& If reservoir islands are used to transfer or bank water, the frequency of stora~ge periods could be expected to increase and the frequency ofnonstontge
and shallow-water wetland periods could be expected to decrease.
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Table G2-8. Frequency of Habitat Condition Classes on Holland Tract under Alternative 3
and Cumulative Conditions for Alternative 3 (Percentage of Years)

Alternative 3 Cumulative Alternative

Shallow- Shallow-
Full Partial Shallow Water Full Partial Shallow Water

Moth Storage Storage Storage Nonstorage Wetland Storage Storage Storage Nces~mge Wetland

May 58.6 5.8 2.9 32.9 0.0 47.1 2.9 0.0 50.0 0.0
June 37.1 14.5 0.0 48.6 0.0 21.4 4.3 7.1 67.1 0.0
July 24.3 17.1 28.6 30.0 0.0 4.3 4.3 4.3 87.1 0.0
August 5.7 8.6 8.6 77.1 0.0 1.4 0.0 0.0 98.6 0.0
Sel~mber 11.4 2.9 2.9 52.9 30.0 4.3 1.4 2.9 7.1 84.3
October 28.6 2.9 0.0 17.1 51.4 15.7 4.3 0.0 1.4 78.6

November 45.7 1.4 1.4 1.4 50.0 25.7 8.6 1.4 2.9 61.4
December 54.3 4.3 4.3 1.4 35.7 37.1 4.3 0.0 12.9 45.7
January 70.0 5.7 1.4 1.4 21.4 55.7 1.4 2.9 7.1 32.9
February 68.6 10.0 1.4 5.7 14.3 54.3 10.0 1.4 11.4 22.9
March 61.4 4.3 4.3 21.4 8.6 48.6 2.9 1.4 27.1 20.0

April 62.9 2.9 1.4 24.3 8.6 47.1 2.9 2.9 27.1 20.0 I~.

Notes: Percentages may not total to 100.0 because ofroundin~                                                                                                                                  ,t--

Frequencies were estimated based on the 70-year hydrologic record for the Delta. The frequency with which each flo~l condition class would occur in future years, however, is unpredictable. Frequencies do not include          ~1
periods when reservoir islands may be used for ~ lransfers or hankin~ If reservoir islands are used to transfer or bank water, the frequency of storage periods could be expeet~l Io increase and the frequency of mmstomge
and shallow-water welland periods could be expected to decrease.                                                                                                                           ~
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Table G2-10. Predicted Changes in Acreages of Habitat Types undcr the No-Project Alternative

Total

Bacon Island Webb Tract Bouldin Island Holland Tract
No*project
Acreage as
Percentage

Habitat 1987 No*Project 1987 No*Project 1987 No*Project 1987 No*Project 1987 No*project of 1987
Type Acreage Acreage Acreage Acreage Acreage Acreage Acreage Acreage Acreage Acreage Acreage

Riparian woodland and scrub (RI, R2) 3 3 106 56 17 7 122 46 248 112 45
Freshwater marsh (M 1 ) 3 0 172 16 21 0 28 2 224 18 8
Exotio marsh and demonstration pond
(M3, A4) 30 0 783 40 115 0 323 0 1,251 40 3

Woody non-native and herbaceous
upland (WI, W2, HI, H2) 528 261 83~9 220 35..~4 34._~9 56_.._~9 1 I.~3 2,290 94~3 41
Subtotal 564 264 1,900 332 507 356 1,042 161 4,013 1,113 28

Annual grain crops (A1) 3,091 3,126 2,695 4,961 4,530 3,329 1,118 3,083 11,434 14,499 127
Perennial crops orchards/vineyards O~

(A2) 1,348 1,969 0 0 0 2,097 423 610 1,771 4,676 264 ,t--
Pasture/hog farm (A3) 0 0 61 0 34 0 571 256 666 256 38
Fallow (A5) 35__.~5 ~ 63..._~8 __0.0 71.__~2 __.q0 78~5 ~ 2,490 ._..q0 0 ¢M
Subtotal 4,794 5,095 3,394 4,961 5,276 5,426 2,897 3,949 16,361 19,431 119

Sloughs and ditches (O1) 92 92 50 50 118 118 45 45 305 305 100 ~
Other open water (02, 03) 3 3 106 106 9 9 23 23 141 141 100 I
Developed (DI, D2) 8.__~6 8__.~6 2___Q 2.__Q0 7.__~5 7__~5 24~3 7__~1 42.__~4 25..__~2 59 I
Subtotal 181. 181 17~6 17.___6.6 202 20_~2 31.~1 139 87..~.Q 69._._~8 80

�~

To~al 5,539 5,540 5,470 5,469 5,985 5,984 4,250 4,249 21,244 21,242 100

Note: Minor inconsistencies in totals are the result ofrounding.
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